with the SMAC multi-channel high-speed analyzer was eliminated by taking the diluted serum directly from the dilution loop of the instrument, before it enters the stainless-steel riser. Fig. 1 . A calibration of the calcium channel followed sequentially by three pooled patients' sera, three calcium standards, and again three pooled patient sera with different types of rIsers and sample diluents
Results
We reasoned that if the source of the anomaly was EDTA carryover, then no effect should be apparent if a serum sample followed an aqueous calcium standard except for minor differences due to the effect of protein on dialysis.
Accordingly, we ran three SMAC Reference I sera ( Figure   1A ), followed by two SMAC ReferenceII sera and subsequently three patients' sera. We then followed with three aqueous calcium standards and finally ended with the three same pooled patients' sera.
The result for the aqueousstandard was both surprising and enlightening.
The very pronounced rise followed by the gradual decline of the value suggested a washing out of occluded calcium somewhere within the system. Equally, the depression of the initial calcium after the aqueous standard similar to that whichwe originally observed could not have been due to EDTA and was more probably due to some form of adsorption of calcium within the analytical system.
We reasoned further that the adsorption of calcium to any ofthe materials of the calcium cartridge was unlikely, as they were all those commonly used in AutoAnalyzer systems.
However, precipitations of protein are a common difficulty in any mechanized analytical system and both albumin and globulin are known to adsorb calcium (3). Of these two pro.
teins, it was very doubtful that albumin was responsible, as it did not show the same depression or elevation of peaks as that exhibited by calcium. Assuming therefore that the responsible agent was globulin, we added increasing quantities of glycine (4) as sample diluent, and at 0.2 mol/liter glycine we obtained the results shown in Figure lB . To all intents and purposes, therefore, the effect of adsorption and desorption of calcium had disappeared. There were still, obviously, some carryover effects in going from high to low. In attempting to determine where in the total system globulins could be precipitating, we noted that a tube (the "riser" delivering the diluted serum to all the channels) was made of stainless steel. Sample dilution occurs in a dilution loop made of glass and polyethylene. The calcium cartridge is almost at the end of the riser where the serum has traveled the furthest distance through stainless steel. To test this theory, we changed from stainless steel to glass ( Figure 1C ), polyvinylchloride ( Figure 1D ), and polyethylene ( Figure 1E) .
Again, the excessivewash-out and adsorption phenomenon seemedto have disappeared.
Accordingly,
we moved the position of the.calcium cartridge [and the phosphorus (5) ] to the bottom of the array of cartridges on SMAC. We then tapped off the diluted sample before it reached the stainless steel riser by using a small glass T. The curves obtained were essentially the same as To a much lesser extent, inorganic phosphate exhibits the same phenomenon as calcium. We therefore also used the T connection as for the calcium cartridge.
Discussion
The entire mechanism of calcium adsorption onto serum proteins is extremely complicated (6 
